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O Abstract 

Hiiuinn TmisJbitiou 



PURPOSE: Provided is a diagnosis method of Fragile'X-syndrome.using various DNAprobes. which bind with 
nucleic acidisequence of FMR1 gene related to fragile-X syndrome. Fragile-X-syndrome is diagnosed accurately 
ill a short time by detecting repeat frequency of CGN(n) and CGG sequences in FMR1 gene of the nucleic acid 
specimen. 

G'OWSTITyTION: A diagnosis method'ofFragile^X-syndrpme using various DNA probes is characterized by 
comprising.the following steps of: (i)decomposing nucleic acid specimens by treating with DNA restriction 
enzyme which;specifically cleaves the environs of FMR1 gene; (ii)adding . DNA probe of sequence CGG(m) and 
GCC(m) whereto the'first label material is.adhered.(m is 3^10 of integer, the times whose CGG and GCC are 
repeated) andfollov^/ed by mixing; (iii)adding2 kindsof isense and.ahti-sense DNAprobes whereto the second 
label material capable of binding with internal sequence of FMR1 gene is adhered and followed by mixing; (iv) 
adding 2 kinds of sense and anti sense DNA prdbes.capable of binding with internal.sequence of FMR1 gene, 
whereto bibtin is adhered and followed by mixing; (v)therrnal denaturation by heating the nucleic acid associated 
DNA probes; (vi) re acting so as to bind the denatured nucleic acid with DNAprobes specifically; (vii)fixing nucleic 
acid associated DNA probe on micro .we.ll plate by injecting into micro well plate where streptavidin is 
immobilized on the surface; (viii) re rnovihg non binding' nucleic acid and DNA probe by washing micro well plate; 
'(ix)measuring the nucleic acid amount which is fiked on micro well plate by reading the second label material; 
(.x)measuring the repeat se(:|uence CGG(n).in nucleic acid spectmisn by reading the first label material; (xi) 
enunneratirig the CGG repeat number n in nucleic acid specimen from the result of (ix) and (x). 
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O Representative Dr<iwmg(s) 
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O Kcyword(s) 
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O Description 

# Brief Eipiaoation of the Driiwihg($) 

2 Fig. 1 is a drawing atjout the membrane showing the result obtained with the conventional Southern blotting technique. 

3 Fig. 2 is a drawing to the agarose or the polyacrylamide gel showing the result obtained with the conventional PGR 
technique. 

*4 Fig. 3 is a side sectional view of thie microwel I plate, tube showing the state adhering on the microwell plate (micro well 
plate) in which DNA probe combined in the nucleic acid sample material are adhered and the streptavidin is adhered 
that a method is extracted by a method from the normal person. 

5 Fig. 4 is a side sectional view of the microwell plate tube showing the state adhering on the DNA probe, and the 
microwell plate in vyhich a . streptavidin is adhered combined in the nucleic acid sample rnaterial that a method is 
extracted by a method from the fragile-X syndrome patient. 

♦ Details; of the Invention 

• Purpose of the Invenlian 

The Technical Field to vvhfch the invention Belongs aod the Prior M in lhaf Field 

6 The present invention relates to the method the extra-large relating within the nucleic acid sample material to the 
fragile-X syndrome existing detectis the nucleic ai^id sequence and In that way for diagnosing the fragile-X syndrome, 
more particularly, to the method It uses varioius kinds of DNA probes uniting with the FMR1 in gene nucleic acid 
sequence which is the gene related to the fragile-X syndrome, and it detects the CGG number of occurrence of the 
FMR1 in gene sequence CGjG (n) in the nucleic acid sample material e>ctracted from the listed person for test, and in 

• that way for giving a diagrlQsis of the fragile.-X,syndrome incidence or not. 

7 The fragile-X syndrome occupies 20% or 15 of the whole oligophrenia among the hereditary problems showing the 
mental retardation to the. most common disease. And it is the serious disease showing the spirit retardation including 
the formerly LDH, the lingual disability; the emotional anxiety etc. in the externally *** which is an unbalanced as the 
symptoms. 

8 In the first. Exxon (exon) of the FMR1 gene existing in the research result toward the pathogenesis of an otopathy, and 
X chromosome image, it had the inverted repeat CGG (n) in which 3 nucleotides of CGG was consecutively repeated 
with several times. And It be the important reason in which the change of the etc. in which the number of occurrence n 
of this sequence increased caused the ffagile-X syndrome, this CGG„sequence was repeated in case of the normal 
person less than 60 time. But it did not show a symptom but this sequence was repeated in the future generations in 
case of the cofacter (carrier) inheriting an otopathy with about 60-200 time. And the full mutation occurred and with 
being the fragile-X syndrome patient [the reference : Am J Med Genet, the Kaufmann WE, and Reiss. AL 88 (1) 

24s (1999, 2)] showing the merital retardation symptoms the case in which the CGG sequence was repeated over 200 
time was reported, 

9 Presently, different methods are used as the method for analyzing the CGG number of occurrence of the FMR1 in 
gene sequence CGG (n). But it is the consequence which is not generalized due to the difficulty of the result reading 
phase and the technical difficulty. 

10 The Southern blotting technique [the reference : Hum Genet, vaisanen ML, kahkonien M, leisti J 93 (2) :143- 7s (1994, 
2)] adhering to the specific nucleic acid probe to the FMR1 gene. to the existing method for diagnosing the fragile-X 
syndrome and confirms the length of the repetitive sequence CGG (n) and PCR technique [reference : Clin Genet, 
hecimovic S. barisic 1, muller A, petkovic I. baric I, ligutic 1. pavelic K 52 (3): 147: - 52 (3): 147: - 54s (1997, 9)] etc. are 
used amplifies the repetitive sequence CGG (n) and analyzes the size of an outcome. 
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After it disassembles and the Southern blotting technique using the middle, and the specific nucleic acid probe cuts the 
specific site of the FMR1 gene DNA extracted from a sample. In the specificDNA restriction enzyme with processing, 



after it electrophoreses at a gel-like and these DNA fragments are put into on a membrane, after the FMR1 gene 
peculiar probe in which here a tracer is adhered is added and it reacts with nucleic acid combination, it is the method 
for detecting the variaition whether or not and about the of the FMR1 gene within a sample by analyzing the size of 
DNA fragments' through the tracer read. The test process is complicated and it has many defect including the difficulty 
of the accomplishment award etc. with the problem that this method performs the total process but minimum 48 hours 
are required and the testing time is elementarily overly long. 

12 The PGR amplification- technique which is the another technique extracts the nucleic acid from the test cell. By using 
the specific primer which here .unites with the both sides of the FMR1 in gene CGG repeat portion and can perform 
PGR, it arhplifies: Because the GC ratio of the amplification target part nearly comes up to 100%, in this case, it is 
impossible to an amplification to the technique analyzing the length of the nucleic acid amplified through the 
electrophoresis method and measures the length of the repetitive sequence CGG (n) to PGR of the general 
technology. Moreover, there Is a problem that in case of the abnormality people, a form Is generated even in case of 
the PGR outcome forming the' nucleic acid band which Is not nucleic acid band of the fixed size and is very roomily 
circulated of a form or unable to forming the nucleic acid band itself. It has the case of unable to forming the nucleic 
acid band according to. the condition of the nucleic acid which is extracted even by having in case of the normal person 
and. a result is diagnosed. It analyzes but a difficulty follows. Therefore, the specially designed marked technology is 
requested. And it has the disadvantage that the analysis of on characteristic result of the CGG repetitive sequence is 
very difficult and it is necessary to have the additional analysis process. 

13 In this way, as to existing fraglle-X syndrome method of diagnosisess, the test process was complicated. The 
consequence analysis was very difficult. And it had different problems of the etc. in which the long time was required. 

Technical Challenges of the Invention 

14 Thus, this inventor diagnosed the fragile-X syndrome. It recognized clearly an inefficiency on the diagnosis by the 
conventional technique and problems using the same. In order to solve this, it was efficient and the time and cost side 
completed the favorable method. 

15 Therefore, the object is that a method provides the method for being exact and conveniently analyzing a plurality of 
nucleic acid sample.rtiaterials in comparision with conventional methods" in a short time and diagnosing the fragile-X 
sy^ndrome. 

• Structure & Operation of the Inventioh 

16 The present invention relates to the method it uses the fragile-X syndrome method of diagnosis using varioius kinds of 
DNA probes, and the varioius kinds of DNA probes which more concretely, can unite with the FMR1 in gene nucleic 
acid sequence, and it detects the CGG number of occurrence of the FMR1 in gene sequence CGG (n) in the nucleic 
acid sample material of the listed person for test, and in that way for diagnosing the fragile-X syndrome. 

17 That is, a method includes the steps as follows : 

18 (1) The step dissolved, the step that adds the DNA probe of GCG (m) (at this time, a m shows the times, the sense 
and the step that adds the antisense DNA probe and that the second tracer (it can distinguish with the first tracer) is 
adhered that the intervening sequence and nucleic acid of (3) FMR1 gene can combine mixed of 2 kind, the sense and 
the step that adds the antisense DNA probe .and that the biotin is adhered that the intervening sequence and nucleic 
acid of (4) FMR1 gene can combine mixed of 2 kind, the step heating up the mixture of DNA probes and (5) nucleic 
acid sample material and is degenerated by heat, the step that reacts so that the nucleic acid sample material, the 
step that injects (7) nucleic acid -DNA probe binding material into the microwell plate, the step washing the microwell 
plate to (8) cleaning solution and removes the dangling bond nucleic acid and DNA probes, the step reading (9) 
second tracer and measures the amount of the nucleic acid adheri ng to the microwell plate, the step reading (1 0) first 
tracer and measures the amount of the repetitive sequence CGG (n) within the nucleic acid sample material, and the 
step producing the CGG number of occurrence n of the sequence CGG (n) from the result of (10) and (11) above 
statement step (9) within the nucleic acid sample material the nucleic acid sample material extracted from the listed 
person for test is cut and it processes as the DNA restriction enzyme which specifically cuts the FMR1 gene 
surrounding. As to the step that adds the DNA probe of GCG (m) (at this time, a m shows the times, the sequence 
CGG and GCG are repeated. It faces with the fixed number of 1 0 or 3) and the sequence CGG (m) in which here the 
first tracer is adhered with (2) and mixed. The step that reacts so that the nucleic acid sample material is thermo 



changed (6) specifically unite with DNA probes. As to the step that injects (7) nucleic acid -DNA probe, the streptavidin 
is fixed to the surface and that the nucleic acid -DNA probe binding material adheres on the microwell plate. 

29 It has the individual difference as to the sequence CGG (n) in which the nucleotide CGG which is the gene which was 
with the fragile-X syndrome of the FIV1R1 in gene 3 is consecutively repeated in case of the normal person. But 
generally a n Is short less than 60 to an extent. However, the length of the CGG (n) excessively shows up in case of 
the fragility - S syndrome patient and cofactef In comparision with the normal person in a long queue. Therefore, the 
CGG number of occurrence of the FMR1 in gene sequence CGG (n) can be looked upon with the marker of an 
otopathy. 

30 Therefore, the present invention is to provide the method it detects the CGG number of occurrence n of the CGG (n) 
which is the FMR1 in gene repetitive sequence, and in that way for diagnosing the fragile-X syndrome. 

31 In a method, it is used with the FMR1 gene and the varioius kinds of DNA probes specifically can unite. The kind of the 
tracer adhered with the location-combined in .the FMR1 gene disagrees. 

32 As the DNA probe of the GCC (m) and the sequence CGG (m) in which the first tracer is adhered, the DNA probe first 
used in the step (2) specifically unites with the repetitive sequence CGG (n) of the FMRI in gene first Exxon. The thing 
in which a m shows the number of occurrence of GCC and sequence CGG as to the DNA probe of the GCC (m) and 
CGG (m), and generally it uses the DNA probe in which a m is the fixed number of 3-10 in the present invention, and 5 
or the to use 6 persons DNA. probe, and thing of a m is desirable a m uses 6 persons CGG (6) aind GCC (6), that is, 
the DNA probe of GCCGCCGCCGCCGCCGCC and sequence CGGCGGCGGCGGCGGCGG are the most desirable. 

33 Moreover, in the step (3), the sense which the intervening sequence and nucleic acid of the FMR1 gene can combine 
and antisense DNA probe 2 kind are used. This is combined with the second tracer which is the other tracer can 
distinguish from the first tracer. 

'34 The sense and the antisense DNA probe which the iritep^/ening sequence and nucleic acid of the FMR1 gene can 
combine of 2 kind are used for the" another DNA probe in the step (4). These probes are combined with the biotin. It 
adheres to the surface of the microwell plate In which thereafter a streptavidin is fixed after the nucleic acid sample ' 
material and bind. The technology , and the, technology and the technology which these unite, it confronts are the 
general technology explained in literature [the reference : Methods in Enzymology, the Green. N. M., the Vol. XVIII, 
and the p 148 (1970)] adheres a streptavidin to the surface of the microwell plate adheres to the biotin to the DNA 
probe. These biotins and streptavidin are possible to use the other means or the materials for instead of fixing on the 
microwell plate with these as the materials which are used so that the riucleic acid sample material adhere to the 
microwell plate surface according to the case. 

35 It is marked by the nucleic acid sample material Including the FMRI gene and the different DNA probes which 
specifically can unite to the respectively different tracers and thereafter the sense and antisense DNA probe of 2 kinds 
which the intervening sequence and nucleic acid of the FMRI gene used in the step (2) and (3) can unite among 
above-described DNA probes can distinguish with the readout means'. It is preferable that it is acceptable even if it 
uses as a tracer after the nucleic acid combination to be with the conventional material, for example, the conventional 
material, for example, an enzyme by the enzyme assay method and substrate, the fluorescent material by a 
fluorometry, the radioactive isotope by a radiometry etc. However, can determine the amount of the nucleic acid 
sample material and presence through the readout means or the method on characteristic fluorescent material is used. 
Particularly, in a method, the domain of the radiation and optical extinction uses the fluorescence dye of the different 2 
kind, for example, Cy3 and Cy5 as a tracer among fluorescence dyes, 

36 As to a method, by using the DNA restriction enzyme which specifically can cut the FMRI gene surrounding in the 
step (1), the nucleic acid sample material is cut and it disassembles to a plurality of nucleic acid fragments. It is 
preferable that the ecqRI, mspi, eagi, bell, taqi, hindlll is usable to the DNA restriction enzyme which specifically can 
cut the FMR1 gene surrounding. And the middle EcoRI is used. 

37 Varioius kinds of DNA probes are added after the nucleic acid sample material cut the step (2) or (4) and it mixes. 
38 

In the step (5) among a method, the mixture adding above-described DNA probes in the nucleic acid sample material 



fraction cut with the DN A restriction enzyme is degenerated by heat been and the nucleic acid sample material and 
DNA probes of a double^stranded are done so that a single-stranded be. At this time, as to the heat denaturation 
jDrocess qf being perforrned, heating a mixture in 100°C with for 10 minutes generally it reacts by the DNA heat 
denaturing method for being performed. 

39 Thereafter, for example; in70°C, after react with for 10 minutes and it does with the nucleic acid sample material and 
DNA probe nucleic acid combination, that is, the hybridization (hybridization) it reacts at the step (6), a reactant is 
injected into the microwell plate in which a streptavidin is fixed to the surface in the step (7) and the nucleic acid -DNA 
probe binding material adheres on the microwell plate. The microwell plate is washed after the time out to the 
conventional cleaning solution, for example, IX SSC, 0.1 % SDS. In that way the nucleic aicid fragment unbonded at 
above statement step (6) and (7) and the step (8) removing DNA probes from the microwell plate are performed. 

40 A series of process of reading the reaction result through next, the step (9) or (1 1 ) performing processess is 
perforhned. Concretely, .the nucleic acid, adhering to the;microwell plate that is, the amount of FMR1 gene containing 
nucieic acid is.measured by reading the second tracer. After the amount of repetitive sequence CGG (n) is measured 
within the nuGleic.:acid sample material by reading the first tracer, the CGG number of occurrence n of the FMR1 in 
gene sequence CGG (n) existing within the nucleic acid sample material is produced from these results. In case qf 
using the fluorescent material as a tracer, it is combined according to the conventional cover and interpretation 
technology [the reference : Methods in Molecular Biology, Paddock, the S. etal., and the Vol. 122. (1996)] in the 
nucleic acid sample material and the degree of radiation of being generated from the fluorescence dye of the DNA 
probe Which together adheres tq the surface of the microwell plate is measured. 

41 Generally, as'to the CGG number of occurrence of the. sequence CGG (n) of the normal person, if the number of 
occurrence measured from'the nucleic acid sample material extracted from the listed person for test is 200 time or 60 
less than 60 time, it doubts the attack, likelihood of the afterward of the fragile-X syndrome or the future generations. ■ 
And with being the patient in which the listed person for test suffers from the fraglle-X syndrome if it is 200 time or 
greiater it can diagnose. 

42 The drawing showing the state where the combination of the nucleic acid sample material and DNA probes adheres on 
the microwell plate in which a streptavidin is fixed with this process to the surface is presented in figs. 3 and 4. In Eia. 
4, the DNA probe ip which the fluorescence dye Cy5 is adhered js icombined in the nucleic acid sa rriple material in 
comparision with Fig: 3 with large amount. The CGG number of occurrence of the sequence CGG (n) can know the 
highness within this nucleic acid sample material than the normal value. And the listed person for test extracting this 
sarriplie i§thfe fragll§-X'syridrqrne patient or it is the attack likelihood of the future gen^ratiohs the cofacter which it 
potentially has, this is sugges[tiye of the . negative' principle in nature. 

43 A method is performed. If arigular steps are illustlrated around the concrete example, it. is the same as that of the next 

time, 

44 

The nucleic acid sample, matei'ial extracted from the cell of the listed person for test is processed as the specific DNA 
restriction enzyme cutting the surrounding of the FMR1 gene and it dissolves. It mixes with the DNA probe of the GCC 
(6) and the sequence CGG (6), in which the fluorescence dye Cy5 which can be comprised the repetitive sequence 
CGG (n) and nCicleicacid combination reaction of the obtained nucleic acid sample material is adhered the sense and 
antisen'se DNA probe of 2 kind etc. and the biotin which the intervening sequence of the sense of 2 kind and antisense 
DNA probe and the FMR1 gene In which the fluorescence dye Cy3 which the intervening sequence and nucleic acid of 
the FMR1 gene ean .cornbine is adhered and nucleic acid can combine is aidhered it heats in 100**C with for 10 minutes 
and it. is degenerated by heat. After it i^eacts-at 70°C with for 10 minutes and it is comprised the nucleic acid sample 
material and DNA probe nucleic acid combination reaction, since this is injected within the microwell plate in which a 
streptavidin is coated and the biotin adhered to the DNA probe does specific paring with the streptavidin of the 
' microwell plate surface the nucleic acid sample material is fixed to the microwell plate surface with attach. This 
microwell plate is washed to the cleaning solution and the dangling bond nucleic acid and DNA probes Naming Alt are 
removed. By using the read mechanism analyzing the degree of radiation of being generated from the fluorescent 
material, the intensity of fluorescence of the other wavelength generated from the different fluorescence dye Cy3 and 
the Cy5 adhered to the nucleic acid -DNA probe binding material of 2 kind is measured. The amount of the nucleic 
acid adhering to the microwell plate is detected from the fluorescent value generated from the fluorescence dye Cy3 of 
the DNA probe uniting with the. intervening sequence of the FMR1 gene. The CGG (6) and the fluorescent value 



generated from the fluorescence dye Cy5 adhered to the GCC (6) are measured and the amount of the repetitive 
sequence CGG (n) within the nucleic acid fixed to the microwell plate surface is detected. The Cy5 fluorescent value 
which is high in comparision with the normal person is shown in case of the variation in which the CGG nuhriber of 
occurrence of the sequence CGG (n) existing in the FMR1 in gene within the nucleic acid sample material increases. 
Two kinds of fluorescent value measured at this kind of method is analyzed and the CGG number of occurrence n of 
the sequence CGG (n) is produced and through this, the. fragile-X syndrome incidence br notand possibility of a 
patient are determirie.d. 

45 It is possible that the microwell plate used in a method injects the other sample into each and generally it can test to 
the plate consisting of 96 small tube wells that the microwell plate used in a method uses. At the same time, it 
searches a sample more than 90. 

46 Hereinafter, the present invention is circumstantially illustrated as the embodiment The following embodiment is 
provided in order to, exemplify the present invention. With limiting the present invention it should not be understood. 

47 [Embodiment 1] The CGG number of occurrence detection of the FMR1 In gene sequence CGG (n) about the nucleic 
acid sample niaterial of the normal person. 

48 The blood was collected from the listed person for test. The nucleic acid was *** extracted in the conventional 
technology (Sambrook et al. 1989). The nucleic acid sample material extracted was processed in 37*0 as EcoRI for 1 
hour and the nucleic acid was dissolved with a fraction. In the obtained nucleic acid sample material, the sequence 
CGG (6) in which Cy5 was adhered and GCC (6), that is; the DNA probe of 5'-GCCGCCGCCGCCGCCGCC-3' and 5'- 
CGGCGGCGGCGGCGGCGG-3', and the sequence 5'-AGCCCCGCACTTCCACCACCAGCTCCTCCA-3\ in which 
Cy3 was adhered the sequence 5'-CGCTGCGGGTGTAAACACTGAAACCACGTC-3' in which the DNA probe and 

■ ■ biotin of 5'-TGG AGGAGGTGGTGGTGGAAGTGCGGGGCT-3' were adhered and DNA probe of 5'- 

GAGGTGGTTTCAGTGTTTACACCGGCAGCG-3' were added and it mixed. After this mixture was degenerated by 
heat beeri'ih 100**C fiDr'IO minutes, it reacted at 70'*C with for 10 minutes and the association reaction was comprised 
between nucleic acids. By the nucleic acid sample material passing through the process being injected into the 
microwell plate in which.a streptavidin was fixed to the surface and reacting at 37°C with for 30 minutes the nucleic 
acid was fixed with a bind between the streptavidin of the biotin of the DNA prot»e combined in the nucleic acid sample 
material and the microwell plate surface on the microwell plate. The nucleic acid and DNA probes which were not 
combined in the reaction process were washed to the cleaning solution, 1X SSC, and 0.1% SDS with 3 times and it 
removed. 

49 Thereafter, by measuring the^ intensity of fluorescence generated from the fluorescence dye Cy3 fixed on the microwell 
plate which was washed by using the spectrophotofluorometer (Fluoroskan, Labsystems, Finland) in 570nm the 
amount of the FIVIRI gene containing nucleic acid adhering on the microwell plate was measured. By measuring the 
intensity of fluorescence generated from the fluorescence dye Cy5 in 660nm the amount of the repetitive sequence 
CGG (n) was measured within the nucleic acid sample material adhering on the microwell plate. The intensity of 
fluorescence light-emitted frorh the analyzed result, and Cy3 continued with 198. The intensity of fluorescence light- 
emitted from Cy5 continued with 1 324. the CGG number of occurrence of the sequence CGG (n) was exposed to 
be about 40 time within the nucleic acid sample material. 

50 In the nucleic acid isample material collected from the test result, and the listed person for test, if could know that the 
repetitive sequence CGG (n) of the mean gotten from the normal person existed. Therefore, the listed person for test 
was determined as the normal person. 

51 [Eimbbdiment 2] The CGG number of occurrence detection of the FMRI in gene sequence CGG (n)'about the nucleic 
acid sample material of the fragile-X syndrome patient. 

52 After the nucleic acid being extracted from the blood sample collected from the listed person for test and using the 
same method in the above preferred embodiment 1 the association reaction between DNA probes and the nucleic 
acid sample material were performed, the intensity of fluorescence of Cy5 and fluorescence dye Cy3 was read and the 
amount of the repetitive sequence CGG (n) was measured within ah amount and nucleic acid sample material of the 
FMRI gene containing nucleic acid adhering on the microwell plate. *** the CGG number of occurrence of the 
sequence CGG (n) was exposed to be 150 time within the nucleic acid sample material. 



53 In the nucleic acid sample material collected from the test result, and the listed person for test, it could know that the 
sequence CGG (n) in which CGG was very much re jDeated existed in comparision with the normal person. Therefore, 
in the future generations, the listed person for test Was diagnosed that it was the cofacter of the fragile-X syndrome in 
which the fragile-X syndrorrie was most likely to be attacked. 

• Effects of the thventiwi 

64 The fragile-X syndrome is diagnosed through the CGG number of occurrence detection of the FMR1 in gene sequence 
CGG (n). The conventional membrane technique and PGR technique the process is complicated. The long time is * 
required. And it has the disadvantage of .the etc. in which the quantity of the sample canning at the same time be 
tested is restrained. Whereas, as to the method, for detecting the CGG number of occurrence of the sequence CGG 
(n) relating to the. fragile-X syndrome by using varioius kinds of ONA probes the test process is simple. It is short less 
than required time drawing 2 hours. And the sample more than 90 can be accurately analyzed at a time and however it 
is efficient. Moreover, in .a method, the microwell plate is used. Therefore, it. lis effective in the time and cost side using 
readily trial installations mechanized with the existing read mechanism etc: 

O Scope of (Claims 
Claimil] : 

.55 (1 ) The method of diagnosis of the fragile-X syndrorhe cutting the nucleic acid sample material which extracts from the 
listed person for test and processes as the DNA restriction enzyme which specifically cuts the FMRI gene surrounding 
and includes the step dissolved, the step that adds the DNA probe of the GCC (m) and the sequence CGG (m), the 
sense and the step that adds the antisense DNA probe and that the second tracer (it can distinguish with the first 
tracer) is adhered that the intervening sequence.and.nucleic acid of (3) FMR1 gene can combine mixed of 2. kind, the 
sense and the step that adds the antisense DNA probe and that the biotin is adhered that the intervening sequence 
and nucleiaacid of (4) FMR1 gene can combine mixed of 2 kind, the step heating up the mixture of DNA probes and 
(5) nucleic acid sample material and is degenerated by heat, the step that reacts so that the nucleic acid sample 
material, the step that injects (7) nucleic acid -DNA probe binding material into the microwell plate, the step washing 
the microwell plate to (8) cleaning-solution and removes the dangling bond nucleic acid and DNA probes, the step 
reading (9) second tracer and measures the amount of the nucleic acid adhering to the microwell plate, the step 
reading (10) first tracer and measures the amount of the repetitive sequence CGG (n) within the nucleic acid sample 
material, and the step producing the CGG number of occurrence n of the sequence CGG (n) from the result of (10) 
and (11) above statement step (9) within the nucleic acid sample material, and as to the s:tep that adds the DNA probe 
of the GCC (m)'and the sequence CGG (m), here the first tracer is adhered with (2) and mixed; the step that reacts so 
that the nucleic-acid sample material is thermo changed (6) specifically unite with DNA protes; and as to the step that 
injects (7) nucleic acid -DN A probe, a stl-eptavidin is fixed to the surface and that the nucleic acid -DNA probe binding 
material adheres on" the rriicrdwell plate. 

Ciaim[2] : 

66 The method of claim 1, wherein it is the fluorescence dye'in which the first tracer and the second tracer the different 
absorbahce and radiation have a domain to that. 

Claim[3] : 

68 The method of claim 2, wherein the first tracer is Cy5; and the second tracer is Cy3. 

Claim[4] : 

70 The method of claim 1 , wherein am is 5 or 6. 
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DNA =SH(DNA probe)*^ 4-8-«H, ^1^ tfl-ih^V^ ^]S.<f^^^ FMRl -fh?i;^l-ifl CGG(n)fil CGG 1>4 ^'r* ^t^^S. 
f':^?!- ?!ia«lfe 1f«<Hl ?i<»m. 



Al?> ol«}S t^n^, ^ ^^6(1 90711 ol>*Sl A]s# ^^*>7l| S->4it *r Sa<H a1?V4 «l-8-^^Ai jL^^^m. 



-E3 



AlS., 

£ l€- f'Sflfil Ajoj -i-^^ (Southern blotting) 7l'aoi) s]«i] «a<H^ 141- ^e^^^I^ -3 w ^l?l(membrane)<H) ^^l^^ s.^. 



£ 2^ -feflsi PGR 7l^o(| sjsii ^oj^ »4E^tfl^ «>1.7l-s.2:(agarose) 3E^ ^el^l-aloHE. ^(polyacrylamide ge\)<^ cfl^ 

E 3^ ■& #'33] Wo^^")] sl^ll ^-U^o.^-¥-Bl ^-^S tj^-tV A)s.<Hl DNA SS«(DNA probe)*^!, iH^mol-tiHa 

(streptavidin)ol ■¥-«l€ "lolas. 1 #i^lolH(micro well plate)'^-"!! jiaj-^ ^y-Bfli- y^^^S. Sa]^ p>o1hs. € j^h 



E 4^ -g- t'gSl 31*11 f'^-S «^l-S.-¥-El ^-t^ ^S-i.^ AjSoil DNA :i:m^mol-«l<a«^l "1 

ol3S € ^eHolH-S-ofl -tfefl^ 711^31 £Aitv "Has. 1 tiSlolS ^^Sl 



KIPRIS(^.7fl^3] ^li)— Accessed on Thursday, April 05, 2007 



^ ^k^^ ^A^^ ^^A-'^^ f'^^CFragile-X syndrome)^ ^<^1 ''•ill- 

^^^la-*!-^ 'S-^fil «^ ci:% ^^fls>7im #1^-^^ ^^54 5!!^ -H-^^f?! FMRi -fi-^^l-vfl ^l-i} ^ 
f'^fi] DNA HS.««^ 4-8-*H, ^1^ c))^4s.^El ^-ttV AlsoiMi FMRI -fr^^M) >«-1'i CGG(n)Sl CGG ^4 5 

#ie^-oi|^ f'^f^^ ^-a^l^l* ^^^^ -B-^i %^ ^^^.g., ^l;*!] ^^o^j-e^f^s] 15 20%!- ^M«H, f'>*fls. 



o] »goiofl t))^ .^tI X FMRl ^ «il^(exon)«i||^ CGG^l Tf#i5l|iLE^oi = 7> 

<^3i :x>sil CGG(n)7} Sl^H, ^ilsl «J4 5^ no] f'7>SV^ f-fi] ^5^7} #l^-«J|>i f -fi-^^l^l 

^ ^-fi-t.^ H-^^ 4 SacfC^S:: Am J Med Genet, Kaufmann WE, Reiss AL 88(1): 11-24(1999, 2)]. ^'^^sl ^ 

-f^, *]el^ CGG >H1<»1 60S| ol*>S Xl^M", f'^-S: Ji<»l^l ^'^'^ ^\ -S-^^m SU^ Ji^l^K carrier) Si 

o] Ai<ioi 60-20051 «>45)<H «^ ^<H^ CGG >H«iol 200S| oj-y- JS'ilJ^l^ f"*fll- ^ 

El-Mlfe #1 ef-'^lrii Ji^sl Sicf. 



FMRl >«'i^ CGG(n)si CGG 5^1- 'S"^ ^-S. «>^e1 'fj^l-o] oj^sl ji^ 5^0.4^ 7l^a^oi o. 

f':^^^ ^^a^m 71^2] FMRl -fi-^^ofl ^ol^jo] a|AV h5.h^ -^a^tV^^ ^v^^i"! CGG(n)Sl ^oll- ^01 

*fe '"•i^ 1-*^ Hum Genet, Vaisanen ML, Kahkonen M, Leisti J 93(2): 143-7(1994, 2)]4 CGG(n)^ 

f'S-si-a^ ^4#o] a7l# PGR 7]^[^ai: Clin Genet, Hecimovic S, Barisic I, Muller A, Petkovic I, Baric I, Ligutic I, 

Pavelic K;52(3): 147-54(1997, 9)] f-ol %-8-slJi sic]-. 

ZL ^, s-ol^^o] i5^A> n^s.u# Af-g-s}^ AiD] 7]^ AlaS-^Ei DNA* ^^ DNA ;^1^3:±S. ^e], ^sflsH FMRl 

^'SIJ^, DNA ^i^oiMi ^7i<g-g-e>ji "gu eiioi^o.^ ^t^^ d-g., c^7ioii a^ii-^oi ^.^^ 

FMRl =ES.«1- ^7l-S><s^ «|-L>1^ ^V-g-^ Al?l :f , aL^l#^ DNA i&5a«2l a7l» Ajfiifl 

A] ?Vol ^1 7)1 ^ 4 til, ^1 % 4^8 -^l jl <H 3i * ?] <^ B] 7l-;^l ^ 71-^1 i sa^l-. 

ai^t^ 7l^?l PCR ^^ 7l^^ Al^ Aflss.:^El «iA># ^#«fJl, <»^7l<>il FMRl -S-^^^fl CGG -^-^S) 'JfS'Hl lt*H PCRl- 
^ Xlfe ^<»l Se^*H(primer)# ^^«>'»1 ^7l«^^ •g-^a^ ^sfl ^^^a ^l-ilsi ^<^1* ^-^^H ^V4Ai<i 

CGG(n)Sl ^ol» 71^0:5.^ o] ^s. cfl>S-^^fil GC 100%oll ol = 7l 71-^2] PCRS.^ 

#7>^«n:^. 5^ Hl;g^?isi ^gjf- PCR «4#'»1 ■y'S^ 371^1 taiA>ai7> ovvi nii^. ^71) 5l?! ^SEfls) «1AH# ^-ysf^m «l 

A>nl 4^111. ^Aj§f;i| ^sy^ -ft^SSlJl, ^^^1 5a^>^l£ ^l-iPSl 2?ioII «I^>«1# ^-f 

7> Sa'H^i 14« l-^-^Sfecil <^Bl^o| nf^cf^ 'm. ^t*l alt>Ja Jl£2l 7l#ol A^sloj, CGG «J4>^i<i 

^ 144 "ll-f ^71-4 ^'il 4^01 ^^«l-4^ ^^<»1 Xi'^. 



0)4 t-^l, 71^4 fj^-^^li f'^-S 'S-^l-'Sr Al^ 4^0] 4ts>Ji, .14 ^■^-^'^l °ll-f \+«llsH, ^^Itv-^l ±^4^ f-4 <^sl 
^^1^** 7MJI 5a^4. 



oHl, ^"34^ ^4-^^ f'^S-i- ^'ci-sl-fecil sa^i, f'2fl4 71^0)1 sit> ^ia'i^4 HljLi:Aj4 <^H1 4-E -g-^dl^^l- ?]^si-ji, -^l 
1- «8ls^Ji4 J:-i-3)«U « Hl-8-^<>ll>«-i -frej^v ^^^^ mm\ 4«4-. 



44^^!, •& ^'34 l^'^-S: #=fl4 l^-ai-^l 'S^l^Hl 4=r4 '^'i.v ^U* ^m^. ?v^sWl -g-ilsH #14-«J1^ f'^^i- ^'SIJ 

^ safe 'S-'S-s- ^i^«>fetii a 
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^"^-g- <^e1 DNA Af^^ ^^-^^ "a-^, ^>\^n^ FMRl -fr^J^M ^i-S.^^i^^ ^ 

f'^s] DNA A>-g-sH, ^1^ t)1^4s1 «iAV Alaofl^i FMRl ^\%. CGG(n)S) CGG IV^ ^^i- ^^f^ 

^, ■& ^'331 's-^^ c^■g■3^ iS-^ laTii*^ x^^c^: 

(1) tfl^;^>S.-^El «|>tV FMRl -fr^:*!- ^^11- ^ol^l^S. ^icJ-«|-fe DNA ^5l«F<^ «-«i|Al7)fe r^^, 

(2) <>l7l<Hl, 1 X^ll-^<5l Ai<i CGG(m) ^ GCC(m)(o]n||, m-g- ^It CGG ^ GCC?]- ^4=1^ »4E^i1jfe ^ o.s, 3 
^fl^l 1021 ^4^<a)2l DNA ^7>SH "a^l, 

(3) FMRl ^^A^ A^- Ai^4 ll-i} ^ 5afe, ^1 2 1 Xxl^:^^ zji^7^-^V)ol ^.^^ ^ "JV 
Ej-aiii DNA ^7>SH ■^^Ste ^^711, 

(4) FMRl -fr^;»>3l vfl^ Ai«i4 «1A> ^ 5tl^, Hli!.^(biotin)<»l -^-ST^ 2f'Sl -flii ^>Bl-^i DNA ^7>«l-o^ ^ 

(5) 'ih?! sS'iV Al£.fif DNA ^^#1- 7^<i«H -i^^^Ai^ife i^T^l, 

(6) ^^.-^j^ A|.g.7> DNA s-oj^j O.S. wv^-a)?!^ ^7)1, 

(7) ^7] ^S'tV-DNA iS^H'iVHl'aCstreptavidin)*! a^^ifoll o>o1h^ ^ «e]]o|Hofl ^^s>a^ ^^aj.qna 

(8) -i^ o>ol3S € ^^^^ Dll^ aiAVal- DNA =S.«*1- AA^^ "^A, 

(9) ^71 2 a^ll-^-i- *^*H % tsllolB<Hl «i'iVsi «?f-i- ^^^^ ^n, 

(10) -S-71 1 fiJ^ll-^-i- ^^^<^ A^-A CGG(n)sl -Jf* ^|^.*V^ iS;^!, 

(11) (9) ^ (10)31 ^4S.-?-B) «|AV Als.xfl CGG(n)2l CGG n-i- -tlts]-^ ^^Tfl. 

^of.cji^ -.:^^4 ^SSl^ -3-^4^ FMRl -fi-^4M1 37flsl Tr#eili!:Ef<5lS- CGG7F ^^^l^s. ^il CGG(n)oil Xi'H, 

?lsl ^-f^ 711?]^ *M7l- «a^>^^S. n^l 60 ^l*} i^^^V, #ief.ofl>i 51 n iL^l^^l ^^fe CGG(n)2l 

^^\7\ 'S-y-^'^l 4£*>7il ^7)1 ^El-v+cf. aslHS. FMRl -B-^;^]-M1 CGG(n)Sl CGG pl-?1(marker) 

4e^Ai, ^ ^13^ FMRl ■fr^i^'H ^>^Ai<ioi CGG(n)Sl CGG «^ n-l- ^%%^^>A, ^ei="-eJ|i iJ-'S-i- A 



-& ^'gsl »*^ollAi^ FMRl -3-^43^ ^olai O.S. ^ 5^^ o^e^ ^^s| dna SS.tLl-ol Af-g-^'^. a AA^ FMRl -B-^4<^ 

««Slfe ^1*1 ^ ^2^£lfe ^^7h>5^ol*fcf. 

^ 'S^l (2)«HlAi A}-g-j^fe DNA 1 S^^^^l Ail CGG(m) ^ GCC(m)2l DNA as.«S.Ai, FMRl ^ 

^^21 iV^Ai^ CGG(n)o|| ^ol^ O.S l^^cf. CGG(m) % GCC(m)Sl DNA =S.«<H1 sa<HAi, m^a: Ai<a CGG ^ 
GCC21 H-E}vfl^ ^^S, ^'g-HlAi^ "awV^l 0.S mo\ 3-1021 ^^?] DNA HStLl- a}-§-«H, m<»l 5 £fe 6?1 DNA 

5.S.U.1- A}-g-sl-^ ^o] n>^alsl.ji, rn^l 6?! CGG(6) ^ GCC(6) ^, Ail CGGCGGCGGCGGCGGCGG ^ . 
GCCGCCGCCGCCGCCGCC21 DNA =ES.«* a}^*)-^ ^o] 7!-^ uV^^jsl-cl-. 



atV, 1^711 (3)ollAi^ FMRl -3-^421 A^ Ailsf (J^Aj ^ ^ ^VEl-a>i DNA 2f'ol Aj-g-sl^Ol, o)^ :^ \ 

S4#€4 ^ safe S^l-^^ 2 a4«-^4 1^51<H sa4. 



Sic}^ DNA FMRl ^^^21 i^]^ Ai<a4 ;g^t ^ Sife 2f'2l ^ <t>El-^i DNA SS.«7l- •<^A a>-§- 

^C^. 6)1. ns.u^ H)i^4 l^Sl<H ^<H, «S-t}- AlfiS^ l^Jf: ;iiS^S<»>Hl'a6l dHHS. 1 #iHl,om2l iE^-^o)) j1 

DNA HjSLfi-i- 71^, iliH'a sol-Hi's^ o>o1hS. 1 #s1|olH2l JE^ofl -^-S^^Vfe 7l't ^ o]!-©! Ais. 1^ 

*l-fe ^°1] cfl^V 7]^-g- Methods in Enzymology, Green. N. M., Vol. XVIII, pl48(1970)]oi] 'M'gsl'H Sife -f-^^"?] 

ofl lt^^l.Ai^ bii- c|)>t]oi| bHhs. ^ ^sfloiH-S-i asi-Aifi7l Hfe l-^l-^ Ai-g-sj-fe ^je 7l-^«^ci.. 



^^tV DNA SS.a^f' la-Til (2)Sf (3)o||Ai Al..8.;a FMRl -f|-^42l vfl^ Ai«i4 «|av ^^ <ji^^ ^ DNA 

http://patent2.kipris.or.kr/patent_eng/XML/1020000047468/1020000047468.XML 
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= FMRl -a-^^l-* S.t^}^ '^iS.fif ^ol^l Itt T= 91^ ^iS. c1-# DNA Ssaf-S., z^^l 4€ X 

7]s\o\ sxo] o]^, 'r^<Hi 2\n ^ sac}. iL^i#^s.^ i^^f , ^^-^ ai-iv ai^s^ 

^ jafe ■f-'*s] #1, cfll-^^ l:di^^«<Hl sit^S± ^ 7]^, «^'^>'ii^^'aoil 
^ i^l cg^o] Ais. ct^ Zf'Sl <gs., oill- #^ Cy3 ^ CyS* AV*t!-cf. 

^ t-^fil n^'a<^l Si'H, ^^Til (l)oll'^i^ FMRl -fl-^^^^it ^'Eft 'T 5a^ DNA.;HltV JLih# 4-§-«f'*i ^'i}: ^'S 

«H c^-rfi) ^^ ^^^S. FMRl T'^* ^<^121^S. ^ Sife DNA ^1^ S.±S.^ EcoRI, Mspl, EagI, Bell, 

Taqh HindIII7> a>^7>^*H , EcoRI^ 4-8-*>fe 5i -^l 4^^! 

^]S. ^^^^^ (2) vflxl (4)«t|'«-iS)- ^o] ojel ^^Sl DNA ^7}«}<^ 

tt'gS] '^^f' ^^1 (5)oll>«.i^ DNA Jl±S. I'S^ Als. iS^oil, DNA ^7l-tV ^^1-^ <i^'a>^l5!l 

f'.7>stfil ^i-iV Ajs. ^ DNA ia^-7>E^ol ^cf. ojnll ^tgsl^ l^-y 4?^^ f->5f2l O-S. ^^5]^ DNA ^ 

014, "^ll- 1-^ 70°Coil'«-i lO^?}- ^V-g-Al?^ «^<L> -^ISSI- DNA =S.ai-ol 1^ a, ^^^^(hybridization)«V£^ ^A] (6)'^l>^i 

1 #5llom^°ll ^vcf. Al;^} , ^\o]3.S. 1 f-eHolsi. ^^s^ ^^i^^ ^oj.^ oi|i. f-^ ix SSC, 0.1% 

SDSS. -^71 TSTj] (6) ^ (7)011^1 ollt^ tsq^V ^^3^ DNA oyolns ^ ^eflo] es..¥.e1 ^]?]t}^ 

^71 sf'Si-* ^7i] (9) (11)^ ^>-§- 14» ^^s] O.S., 2 S^^ll- 

^s-^o.^^ pHas. 1 §511<^1H<H1 3.^^ ai-i> ^, FMRl ^-B- ^i-iJsi <?fi- ^^t}ji, 4 1 
^^ MS.^ ^>4'^i'a CGG(n)2l ^^t!- ^, ^l-tV Als.iflo)l e^llsf^ FMRl -B-^4Mi ^il CGG(n)2l CGG ^ 

^ «^ -LVt-tF^. S^ll-^S-Ai ^^fl-^-i- A}^*!-^ ^-f ^1^ S^l 5^ ^^7l-t[:^2:: Methods in Molecular Biology, 
Paddocl<, S. et al.. Vol. 122. (1996)]<H1 o^ef ^]S.<^] ^^sl<^ ^}<^]3.S. 1 3.^^ ^^1 DNA ^ 

^^V^l ^>5J-?la] CGG(n)2l CGG ^^ 602] a]^ x%^7\s.^^ SjA} Als.S.-f-E) ^^ «^7} 

60 m^l ZOOSlo]^, ^^^3\ mfe :f cflS] ^ig 7]-^Aj.|. s|^«|| ^ ^ 5^o.i3j, 200S] oj^o]^ a]^ tfl^^f7} 

f'^s-i- ftji safe ^.s-s. ^ ja^. 



# oflAl^ £050] £ 3 ^ E 4i ;«ilAl5|<H sac}. £ 4'HlAife «1AV Ajs-oi], <gfi Cy57> -^-^^ DNA 7> E 3^ cl-%= 

ltsl<^ 5a'>1, -^1 ^iSifl Ait CGG(n)2l CGG 1>4 «^7V ^^^iJicf ^^i- t ^ 5a.2.t^, ^Ife *1 'MS* •^#?»- a]^ 
47V #|et.oi|>, «4ol4^ ^tflsi 71-^A^i: 7>4ji 5afe iL?14 '^^1: AlA>t}-4. 

A]-^ «:fl'^4^ ^t^i «qA> Alfil- FMRl -fr^^^ Al-H^ DNA :^el5H ^«I1a1?1J1, - 

«iA> Al^o^ ^V^^il CGG(n)4 ^I-IV 1^ ^V-g.^ o]^ ^ safe 'Sfi Cy57> ^^<^ CGG(6) ^ GCC(6)2l DNA 

FMRl ^^7.\S] ifl.^ Ait4 «|A> ^ cgs. cy37l- Zf'Sl 'Sliii ^ ^>E^->aiiii DNA ^ FMRl 

vfl^ Ai«g4 tJ^Aj. n]SL^o] 2f'fi) -aiiii ^ t-VEl-a^i DNA -§-4 ^^^^ lOO'QollAi 10^:^ 7}'^t}<^ 

^^'^^'^l^'l ^JI, 70»C<HlAi 10€-?1- ^-§-Al5^ «|AV Alfi4 DNA =S.«#o) «|a}. 0]% ^ ^Si^ ^ ^, o]* itH^So} 

«l'aol n>ol3S. ^ #S]lolHiflo]l ^<a5><H DNA ^SW-i yji-^ol D}o]3S. 1 ^^o]^ i^S) iH^H<^l-«l ^34 ^ 

6] :i^«l-E^ ^^S-V^ ^^ A]i.7V o>olas f -f-a^, al^Sl£-^ t>c}. o] nj-ol^^ ^ ^sflolS* 

m^'^ '^<»>5afe "11^ dna ^71*h ^^a, ^^^^s^^i ^^^-^ ^gsi- s-a.^^ ^ safe 71t^# 

4-§-«l-<^ ^^-il-DNA BS.^ l^i-<Hl -^ah^ 2f^sl a^s. 4-& "SS Cy3 ^ CySS^E^ ^^^s)^ 4^ 4^J-4 ^^E» ^^?.>4. 
FMRl -R-?!44 MIY ^^1^4 l^tv DNA =S.«4 <§£ Cy3S.-¥-El ^^lS.-¥-Ei ^}o\3.S. 1 #iillolS<Hl JiaT?} «i 

A>s| CGG(6) ^ GCC(6)oil -^-^l-^ ^^ 'Ss. CySS^Ej ''Has ^ l-BflolH S.^^ 

al^« 'li'iVMlsl l>4>^1<i CGG(n)fi1 ^#tV4. '^'LV AlaiflS] FMRl ■fi-^4MI°11 ^^fl«}fe A-l-g CGG(n)2l CGG 1>4 ^'r7} ^ 
7>€ ^°14 ^-f , ^^^^1 fe^ Cy5 ^Al* €4. <»14 ^^^s. ^^^^ «-^-1*><^ 

Ai-i CGG(n)4 CGG o]^ f-Sfl ^7.}^ f'^:-? c^-^- ^ a 7>^Aj.|. sg:^^^. 



■S- t'^s; '^^^'^l 4-8-*>fe ''Mas. 1 ^sllolSfe ^^^±s. A>-8-sv^ 967)14 is. -^If-ol?! #sflolHS., 4€ 
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^<a«H ^]%^ ^ Stl^, 90711 0)^21 Aia# ^Ajofl 7f^«Fct. 



[-a^Hl 1] ^^ Als.oii ufl^v FMRl -H-^4ifl ^i-a CGG(n)fi1 CGG ^^ 

>^1^ cfl>^;^l-S.-?-El ^11 #18^31, o]s.-¥-Ei f-^s] 7]#(Sambrook et al. 1989)5. ^^n-^^. ^]S.^ 

EC0RI5.S. Sy-CoflAi 1A1?> ^2^SH ^ai-a-i- «-^A)gc^. ^A> AlsoU, Cy57> Ai-i CGG(6) S GCC(6) 

^, 5'-CGGCGGCGGCGGCGGCGG-3' ^ 5'-GCCGCCGCCGCCGCCGCC-3'2l DNA Cy37} ''■i*! 5'- 

AGCCCCGCACTTCCACCACCAGCTCCTCCA-3' S 5'-TGGAGGAGCTGGTGGTGGAAGTGCGGGGCT-3'fi| DNA ^ a] .2.^ 

o] ''■i^ 5'-CGCTGCGGGTGTAAACACTGAAACCACGTC-3' ^ 5'-GACGTGGTTTCAGTGTTTACACCCGCAGCG-3'Sl DNA 

^7}«H ^^1-^ ioo°eo)i^i lo^LV <a«>a^i?i ^, 70'coiiAi io-&?> tij-g-A)^ «^'t>i-?.Hi «J-§-<»i -^i 

^<H^l£^ 7l;|l ^-t!- A]S1- iJiE^Eoful^o] a^oil ji;^^ d>o1hS. ^ f-eilolSoil ^<y«}<^ 37'C<Hl'«'i 30§ 

^ ^•%-^]^±S.^ AlaoH l^^a DNA Hli^^ o>olHS. 1 ^sflolH i^Sj :dim^Ho>nl'a?}:S) l^ofl Sl«|) t^AV-l- 

o>ol3S. 1 uiai-Al^a^. ^5^71 l>-§- sf^'fl'^i 1^51^1 DNA Afl^ ^.oj}^ ix SSC, 0.1% SDSS. 

331 M]n^<^ 4m^^. 

o]^, ^^^£;^(Fluoroskan, Labsystems, Finland)!- ^}<^]3.S. 1 ^eilolH^oil Ji^^ Cy3S.-^El ^ 

"■M^ 570nm^l><>i d>o1hs. ^ #5)1o1e^o)1 jiz)-^ fMRI -B-^:^1- ^-H- «l^>2l ^^^U, <gs 

CySS-fEl ^^t\^ -^^S* eeOnmoflAi dHHS 1 #ellolE>^o)) jiz^^ s^aj. A)s.vfl ^^^''•i^ CGG(n)Sl # 

14, Cy3^S.^Ei 198 ^ISi:!, CySS^ej 1324 ^ISi^. «>lS^El «iA> Als.ifl A-j 

1 CGG(n)Sl CGG ^^fe 403]^ ^^)^^. 



^7] Al^ 14, A]^ i:fl>a-4S.-¥-Ei «iAV Alfioil^ -go. jg^^i o] ^V4Ai<i CGG(n)ol §7llt* 'r 9X^^. 



[^^Hl 2] fl^-'Sl^i ^-a- Al^o)! cfl^v FMRl -fr^^^l-Ml Ai^ CGG(n)^ CGG ^^ «=r ^# 

>«-l'^ i:H>a-4s.-?-El sfl^^V 1°-^ A]s.s.-f-Ei ?^A>* ^tSful -^71 ^aHI loflAisf f.<a^V w^ng^ A>.g.S).al S^aV AlfiS]. DNA SS.a-t 
?VS1 1^ M>-§-i: ^^tV 3f:/%^ Cy3 ^ Cy52l n>o)as ^ #5S|l«»lS>Sfoli ji^^ FMRl ^-fi- ^l-S-Sl 

<?f4 «l-t> -^la^fl Sl^'^i'i CGG(n)s; -S^-l- ^'asj-sacf. «1aV Alatfl a^^ CGG(n)3) CGG 150^?1 ^ ©S. 14 



^71 A]-^ Al^ qi^4S.-?-El Alsoim ^'ih^i Hl«)l CGG7> ^o) Ai<a CGG(n)ol ^^llt* 'r 

^1^ ^^^}^ ^tfl'Hl'^i #l^-^ii f'^So) tt'g* 71-^Ajoi e f'^^fil JiL?l;^>?l ^o-s. sl'aslSicf. 



FMRl -B-^4M1 >^1<a CGG(n)fi1 CGG ^l'* -f «11 ^^-^^ f'^-?* $X^^^, "^^^91 7l^ ^ PCR 

7)^^ a 4^<^1 ^^sU, ^^ILH i5i.a5iBj, .g-AH) ai^ 7}^^ ai^s] ^^o] ;^it!-sife -f i^^^ 7HJ1 sUfet-il t>sil, <He1 f' 
^Sl DNA A>*«H ^^-^Jli ^^^4 CGG(n)2l CGG ^^ ^^^^^ ^ f^Sl D"^^ >^1^ 4^8 '>! 

41.9.3^^ Al^VH 2Al?> o]t}S. S^o.D^, 907)1 ol^j^s] aI^I- ^g^SfTll ^ 5a<H A^-^IoIt:^. £^ ^-gS) 

ij^^<H]A-1^ v\o]3.S. 1 #ii|lolH* 01-g-Sl-S.S., 7l^fi1 ^^ 7]^ f- 7|7i)2^^ a1^ -^^11.^. ^o]t\7\] o]^t ^ jUfe f" ^ H) 

^^oflAi i4a^oi4. 

(1) ^1^ tfl>s-4s.^Ei «1AV Ajai-, FMRl -B-^lJ^V ^*lai ^la*]-^ DNA ;«imjL4iS. ^ei*H S-«Il^l?lfe i^Til, 

(2) «^7loil, 1 s;^l#^ol ^2^^ Ai<g cGG(m) ^ GCC(m)('>lnll, CGG ^ GCC7V ^V^s]^ ^^i- ^-Efifl^ ^ o.^., 3 
Ml^l 1021 ^=r'a)Sl DNA ^7>«H ^Tfl, 

(3) FMRl -8-^4^ vfl^ A-]<i4 a|A> ^ 9X^, ^1 2 S^l#l('S-7l >i] l iE4S-14 t^^^I-^^)^) 2*31 52 "LV 
E^-^a^i DNA =S.«1- ^7fSH ■&^«>^ 1^711, 

(4) FMRl -^^^fil Ml^ '^i<i4 «i'tV l^t ^ Sa^, al.2.11ol ^^-z^^ 2^S] -ffli ^ tVEl-^a^i DNA ^7l-«l-ol ^^S]-^ 
?il, 
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(6) 'i^^i^ ^]S.7} DNA =S.«l-4 ^o]^ S^S>£S. ^V^Al?lfe i^^Tj], 

(8) >*flai -g-^JjO-S. Dl-olHS. 1 #5llolH# 'Ml^*!-*'^ nll^ «|-i>4 DNA =£0^4 i^-^il, 

(9) -5^71 ;H1 2 fi^ll-l-i- ^^*H "folHS 1 #-!||olH«l| 3.^ oj:.!. ^;g«V^ ij}?}!, 

(10) ^71 ^1 1 ^^ ^]s.^ cGG(n)si ^n, 

(11) 'a-71 (9) ^ (lO)si 14s.-?-Ei Alaifl Ait CGG(n)Sl CGG «^ n-l- ^^t-'SIrt f'Jf^ 
5(Fragile-X syndrome)^) 

^71 ;<|| 1 A 2 ^^S. ^^SJJf ^^S. <m-%: -gs-o] ^^^S. f}-^. 

-^71 ^] 1 Cy5<»]jl, ^1 2 Cy3^ ^^^S. t}^, 

^1 1 5tl'H>^i, 

-i^7] mo] 5 afe 6^ ^-i- ^^^s. *>fe . 



1 2 3 4 5 6 



Efltl 1-4 : ^iJ- 

ellol 5 : ^o]^ Afl^ 

£^2 
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1 2 3 4 5 6 




1-2 : 

EH-y 3-4 : l-7>^ 
6 : ^^i ^«^]^ 



1 



A^AAAAAAA A 



P^I Hl5.^o| DNA 

° <SS Cyan I»JA HS-ti 

— <Sa Cy57F DNA S.S.» {CGG(6)+Cy5, GCjC(6)+Cy5} 

£^4 
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R HjS-^ol T-^€ DNA BS.S. 

a ^S. Cy37l- DNA SS« 

— m ■Cy57> ^^^^1 DNA {CGG(6)Ky5, GCC(6)+Cy5} 
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